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Background: The Diabetes Distress Scale (DDS) is an important measure of diabetes-related 
emotional distress that has been widely used in the Western world. In Thailand, there is a lack 
of reliable and valid scales for assessing distress levels in diabetes patients, specifically in 
older adults. 

Objectives: The main objectives of this study were to adapt the DDS for use in Thai diabetic 
elderly and to evaluate its psychometric properties. 

Methods: The 17-item DDS was linguistically adapted using forward-backward translation 
and administered to 170 diabetic patients &60 years selected from diabetes outpatient clinics 
of four hospitals in Buriram, Thailand. Statistical analyses included exploratory factor analysis, 
internal consistency, convergent validity, and test-retest reliability. 

Results: During factor analysis, a three-factor solution was found to be reasonable for the sub- 
dimensions of emotional and regimen-related burden (ten items), physician- and nurse-related 
distress (four items), and diabetes-related interpersonal distress (three items). The Cronbach's 
alpha coefficient for the total score was 0.95 and varied between 0.85 and 0.96 in the three 
subscales. The results provided evidence that supports the convergent validity of the Thai ver- 
sion of the DDS as well as its stability. 

Conclusion: The Thai version of the DDS has acceptable psychometric properties. It enables 
assessment of diabetes-specific distress in elderly patients and has the advantage of being easy 
to use in both clinical and research settings. 

Keywords: diabetes distress scale, psychometric properties, diabetes-related stress, diabetic 
elderly 

Introduction 

Diabetes is a chronic illness requiring substantial long-term treatment throughout 
a patient's lifespan. Individuals living with diabetes often suffer from lifelong self- 
management regimens, involving significant changes in lifestyle such as diet, weight 
control, exercise, and other health-promoting behaviors, as well as adherence to com- 
plex medication regimens. 12 It is not surprising that psychological distress is prevalent 
in diabetes patients, specifically in patients who are dependent on others and lack the 
resources and abilities for self-care. 

Diabetes-related distress (DRD) is a syndrome comprised of multidimensional 
components such as worry, conflict, frustration, and discouragement that can accom- 
pany living with diabetes. 3 - 4 Negative physical and psychological effects can be 
directly attributable to long-term suffering from diabetes-related emotional distress. 
There is some evidence that the negative effects of depression on diabetes, 4 - 3 inability 
to self-manage, 2 poor glycemic control, 4 6,7 and ineffective treatment outcomes 8 can be 
predicted by diabetic distress. 



submit your manuscript | www.dovcpre: 
Dovepress 

http://dx.doi.org/ 10.2 1 47/CI A.S67200 



Clinical Interventions in Aging 20 1 4:9 1353-1361 

© 2014 Thanakwang et al. This work is published by Dove Medical Press Limited, and licensed under Cre 
I terms of [he License are available at http://creativecommons.org/hcenses/by-nt/iO/ Non- 



|(S ) 0® 

|£2KKH Lcense. Inefi 

permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License 
how to request permission may be found at http://wwwdovepress.com/permissionsphp 



1353 

; Commons Attribution Hon Commercial (unported. vi.O) 
mertial uses of the work are permitted without any further 
! administered by Dove Medical Press Limited. Information on 



Thanakwang et al 



Dovepress 



Studies have shown that emotional distress, stress, 
and depression are significantly related to each other in 
chronically ill patients, particularly in diabetic patients. 2 - 6 
A study by Polonsky et al showed that DRD was signifi- 
cantly associated with depressive symptoms. 4 DRD was 
found to be more prevalent than depression in individu- 
als with diabetes, and more strongly associated with poor 
diabetes self-management and glycemic control compared 
to depression. 3 9 However, DRD is often not recognized by 
health care professionals and thus ineffectively addressed 
by treatment strategies. 10 As a result, emotional distress in 
diabetic individuals is an important issue that should concern 
health care professionals. 6 

Several instruments for measuring DRD have been 
developed such as the ATT39, 11 the Questionnaire on Stress 
in Patients with Diabetes-Revised (QSD-R), 12 and the 
Problem Areas in Diabetes Scale (PAID). 2 However, these 
instruments have limitations. The ATT39 and QSD-R are 
relatively long (39 and 45 items, respectively) while the PAID 
is rather brief (20 items). Additionally, subscales have not 
been developed for these scales and some items are difficult 
to understand. 4 To address these shortcomings, Polonsky 
et al 4 developed the Diabetes Distress Scale (DDS) based on 
the QSD-R 12 and PAID. 2 The DDS is a brief self-reporting 
measure of diabetes-related emotional distress that identifies 
a diabetic patient's concerns about disease management, 
emotional burden, social support, and health care accessibil- 
ity. The DDS measures four distinct dimensions of distress: 
1) regimen-related distress; 2) physician-related distress; 
3) emotional burden; and 4) interpersonal distress. 410 

Distress over a diabetes regimen involves concerns and 
discouragement that patients perceive and/or encounter while 
self-managing their disease. For example, perceived difficul- 
ties in following or maintaining their diabetes management 
routine. Diabetes management requires vigilant and sustained 
adherence to a complex and coordinated treatment regimen 
comprised of health behavior changes such as exercise and 
use of prescribed medications. 13 Physician-related distress 
includes concerns about access to health care and quality 
of care received, including concerns that recommendations 
provided by health care professionals could be incomplete. 
Emotional burden involves the negative mental and emo- 
tional aspects of living with diabetes. This includes feeling 
a variety of negative emotions such as despair, conflict, 
and fear-induced anger that result from thinking about the 
prospect of a lifetime of living with diabetes and feeling 
overwhelmed by the many demands. Finally, interpersonal 
distress, the result of day-to-day interactions or lack thereof 
with significant others involved in the patient's life, can 



contribute to DRD by limiting emotional support and making 
it more difficult to maintain a healthy lifestyle. 

The DDS was developed to assess diabetic individuals 
and is used primarily in the USA. 2 - 3 - 7 It has recently been 
translated and validated for use in several other countries 
including the People's Republic of China, 14 Norway, 15 and 
Denmark. 16 However, these cross-cultural validated DDSs 
were conducted in general diabetes populations. There is no 
DRD instrument that focuses on older patients who are more 
likely to suffer from emotional distress resulting from living 
with diabetes as is found in other age groups. 1 1718 In Thai- 
land, there is a lack of reliable and valid scales for accurate 
assessment of distress levels in diabetic patients. To date, no 
study has specifically focused on diabetes distress in older 
Thai adults. As a result, the main purpose of this study is to 
translate the original DDS for use in Thai-speaking diabetic 
seniors and evaluate its psychometric properties. 

Methods 

A two-stage design was used. The first stage consisted in the 
development of a Thai language version of the DDS (Thai- 
DDS) by adapting the original English version 4 and then 
implementing a forward-backward translation process to test 
the validity of the content. The second stage involved testing 
the psychometric properties of the Thai-DDS by examining 
construct and convergent validity as well as internal consis- 
tency and test-retest reliability. 

Stage I: Translation procedure 

A procedure for translating the original English version of 
the DDS developed by Polonsky et al 4 into a Thai language 
version was developed and implemented to ensure com- 
pliance with the original English version. The procedure 
consisted of the following: 1) contacting Dr Polonsky for 
his approval to use, and translate the DDS into a Thai 
language version; 2) ensuring that the forward translation 
process included two professional bilingual translators; and 
3) holding a consensus meeting during which the translators 
and research team reviewed and agreed on a Thai version 
that best reflected the linguistic and conceptual matter of the 
original English version. 4 

Backward translation involved hiring a native English- 
speaking translator to translate the Thai version into an Eng- 
lish version. 5 Another consensus meeting was held, during 
which one native English speaker and two bilingual Thai 
researchers compared the translation with the original English 
version to check for conceptual discrepancies and semantic 
equivalence. These discussions helped streamline the trans- 
lation cross-culturally and contributed to standardization of 
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the Thai-DDS. 6 The final step consisted of a review of the 
Thai version by an expert panel. The instrument was sent to 
five experts specializing in multidisciplinary areas relevant 
to the study who were asked to evaluate the validity of its 
content. These included one expert from each of the fol- 
lowing areas of: gerontological nursing, geriatric medicine, 
diabetes, linguistics and culture, and instrument develop- 
ment. Examination of content validity was based on expert 
concurrence using the content validity index (CVI). 19 CVI 
identified the proportion of total items judged as valid 
content; 20 the instrument was deemed valid when the CVI 
value was ^0. 80. 19 The expert reviewers were also invited to 
suggest revised wordings of any items that seemed ambigu- 
ous, unclear, or inappropriate. 

The average CVI score for the Thai-DDS was 0.92, indi- 
cating an acceptable content validity for the scale. Semantic, 
idiomatic, conceptual, and cultural equivalences were also 
evaluated by an expert panel of judges. Most of the 17-items 
required no modification. However, in the physician-related 
distress component, the experts suggested having a nurse 
accompany the doctor, since nurses, specifically nurse practi- 
tioners and diabetes specialist nurses, play a prominent role in 
the diabetic health services of Thailand's health care system. 
As a result, the term "doctor" was replaced with the term "doc- 
tor or nurse" in items 2, 4, 9, and 15, confident that this change 
would facilitate understanding by study participants. After 
modification to the terminology, the Thai-DDS was initially 
pre-tested in 30 elderly diabetic patients who were receiving 
care at a hospital diabetes outpatient clinic. All participants 
stated they had no difficulties understanding the items, and 
most were able to complete the questionnaire in 15 minutes. 

Stage 2: Psychometric testing 

A significant field test using the final version of the Thai- 
DDS was conducted using a large number of elderly diabetic 
patients, and further psychometric testing was performed to 
determine the validity and reliability of the newly developed 
measure for DRD. 

The sample included 1 70 diabetic patients ^60 years, with 
an additional requirement that each of the 17-items received 
at least ten responses. 21 Thus, 170 responses were deemed 
acceptable for determining factor analysis and internal consis- 
tence reliability, as well as for testing convergent validity. Fol- 
lowing the requirements for obtaining a convenience sample, 
we selected four community hospitals in Buriram Province, 
Thailand. Elderly diabetic patients visiting the diabetes out- 
patient clinics of these hospitals were invited to participate in 
the study. Inclusion criteria were: 1 ) ^60 years; 2) a diagnosis 
of diabetes with disease onset duration of al years; 3) not 



currently suffering from severe disabilities, dementia, or 
psychiatric disorders; and 4) able to understand and speak 
Thai. For test-retest reliability, 30 diabetic seniors in one 
hospital inNangrong District, Buriram Province were selected 
as participants based on various demographic characteristics 
(such as, sex, age, marital status, education, and income) to 
make the sample heterogeneous. 

Measures 
DDS 

The DDS 4 has 17-items and four dimensions, which include 
emotional burden (five items), regimen-related distress (five 
items), physician-related distress (four items), and diabetes- 
related interpersonal distress (three items). The items are 
rated on a 6-point Likert scale ranging from 1 (no problems) 
to 6 (serious problems) based on the degree that each item is 
currently problematic for the participant. The original ver- 
sion of the DDS has been shown to be reliable (Cronbach's 
alpha =0.93). 4 The mean score for overall diabetes distress 
was calculated by dividing the total score by 17, and each 
domain-specific subscale was calculated by dividing the total 
scores of the subscale by the number of questions associated 
with it. With a possible range of 1 to 6, the overall DDS and 
each sub-component scale were evaluated using the follow- 
ing: a mean score of <2, indicating no distress; a mean score 
between 2-2.9, indicating moderate distress; and a mean 
score S3, indicating high distress. 22 

Thai-Geriatric Depression Scale 

The Thai Geriatric Depression Scale (GDS) was developed by 
the Train the Brain Forum Committee consisting of 29 indi- 
viduals (ie, neurologists, psychiatrists, geriatricians, psychiatric 
nurses, and psychologists) from 1 4 institutions in Thailand such 
as the faculty of medicine of six universities, seven tertiary 
hospitals, and the Biomedical Instrumentation for Research 
and Development Centre. 23 The Thai-GDS is a quick, easy, and 
accurate self-assessment screening test highly relevant to Thai 
culture. It is comprised of 30 items, with a possible score ranging 
from 0 to 30. The criteria for depression in Thai seniors accord- 
ing to Thai-GDS scores are as follow: a) normal, 0-12 points; 
b) mild depression, 13-18 points; c) moderate depression, 
19-24 points; and d) severe depression, 25-30 points. The 
Thai-GDS has shown good reliability, with a Kuder-Richardson 
coefficient (K-R 20) of 0.93. The Thai-GDS was used to assess 
the convergent validity of the Thai DDS. 

Procedure 

Prior to data collection, the research protocol was submit- 
ted to and approved by the Institutional Review Board 
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of Suranaree University of Technology according to the 
Declaration of Helsinki. Data were collected in October 
and November of 2013. Participants who met the eligibility 
criteria were then enrolled in the study. Both self-reported 
and face-to-face interviews were conducted by either the 
researchers or trained interviewers. Educated and knowledge- 
able participants were asked to complete the questionnaire 
on their own. A researcher assisted participants who were 
illiterate or had limitations by slowly reading the questions 
aloud and then asking them to rate each item. Participants 
were informed verbally about the purpose and protocols of 
the study, the time required for their participation, and that 
they could decline if they so wished. Confidentiality was 
maintained in all data collection and analyses, reports, and 
subsequent publications. While conducting test-retest reli- 
ability, the 30 diabetic seniors were asked to complete the 
questionnaire on two separate occasions within a 2 week 
period. The objectives of the method were explained to the 
participants. A second appointment for data collection was 
scheduled at the conclusion of the meeting. 

Data analysis 

Statistical analyses were performed using SPSS 14.0 software 
for Windows (SPSS Inc., Chicago, IL, USA). Descriptive 
statistics were used for demographic and clinical character- 
istics of the study sample. Five methods were used to test 
the psychometric properties of the Thai version of the DDS, 
namely: factor analysis, item analysis, internal consistency, 
convergent validity, and test-retest reliability. 

An exploratory factor analysis (EFA) was conducted 
using SPSS 14.0 to determine the construct validity of the 
scale. Prior to EFA, the Kaiser-Meyer-Olkin (KMO) value 
was analyzed to determine whether the sample was adequate, 
and Bartlett's test was used to determine whether the cor- 
relation matrix was an identity matrix indicating that there 
was justification for factor analysis. 24 EFA was conducted 
in two phases: a) a factor extraction method using principal 
component analysis (PCA) to derive independent subscales 
from the 17-item scale, and b) factor rotation using varimax 
methods in the extraction. Factor loading of ^0.40 was 
recommended to obtain practical significance of the items 
to be retained in each component. 24 

Item analysis was one of the statistical techniques used 
to investigate the pattern of responses to each item on the 
scale and provided information for revisions to improve the 
effectiveness of test items and validity of test scores. 21 Fol- 
lowing recommendations for item analysis as proposed by 
Ferketich 25 and Nunnally and Bernstein, 26 the 17 DDS items 



were examined. Three critical criteria were considered to 
help manage particular scale items. First, a cut-off value of 
0.3 was used as an arbitrary guide for identifying valid items, 
which resulted in elimination of any item <0.3. Second, the 
inter-item correlation of all items was determined at >0.2; 
correlations between 0.3 and 0.7 are particularly recom- 
mended, which indicates no problems with redundancy. 
Third, the internal consistency estimate (alpha coefficient) 
was determined to ensure that it would not decrease if the 
item was deleted. 25 

For internal consistency analysis, this study used a 
Cronbach's alpha coefficient as a measure of scale reliability. 
Cronbach's alpha coefficient addresses the inter-relatedness 
of items on a scale; a high inter-item correlation sug- 
gests that the items could be measuring the same latent 
concept. 27 A high correlation between items indicates that a 
scale is internally consistent. In the current study, both the 
subscales and the overall scale were assessed by Cronbach' s 
alpha coefficient. A value of &0.70 indicated sufficient 
internal consistency. 26 

To determine convergent validity, the Thai DDS- 17 was 
compared with the Thai-GDS using Pearson's correla- 
tion coefficient. Our hypothesis was that diabetic patients 
with a high DDS would have high levels of depressive 
symptoms. 4 - 5 The test-retest technique has been used for 
stability evaluation of a particular instrument. 27 The 1 7-item 
Thai-DDS was tested and re-tested within a 2 week interval. 
Data obtained from the two different tests were analyzed 
using the intraclass correlation coefficient (ICC) with confi- 
dence intervals (CI) of 95%. The measurement is considered 
more stable the closer the CI is to 1.00. 19 24 

Results 

Demographic and clinical data 

Demographic characteristics and clinical data of participants 
are listed in Table 1 . 

Psychometric testing of the Thai-DDS 

Construct validity 

Thai-DDS data were examined for construct validity by 
PCA using a varimax rotation. Criteria used to determine 
the best fitting structure and correct numbers of factors 
were: 1) an eigenvalue >1; 2) screen plot characteristics; 
3) percentage of total variance explained by each factor; 4) an 
item-factor loading cut-off of 0.40; and 5) a communality 
score cut-off of 0.50. 24 26 27 Results of the PCA with varimax 
rotation showed a KMO value of 0.93, indicating sample 
adequacy for factor analysis. Bartlett's test of sphericity was 
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Table 1 Participant sociodemographic characteristics and clinical 
data (n= 1 70) 


Characteristics 


Values 


Sex, n (%) 




Men 


54 (31.8%) 


Women 


1 16 (68.2%) 


Age, years, mean (SD) 


69 (7.25%) 


Marital status, n (%) 




Single 


8 (4.7%) 


Married 


101 (59.4%) 


Widowed 


53 (31.2%) 


Divorced 


8 (4.7%) 


Education level, n (%) 




None 


33 (19.4%) 


Primary school 


1 14 (68.8%) 


Secondary school and higher 


20 (1 1.8%) 


Monthly income, n (%) 




No income 


12 (7.1%) 


500- 1,000 Baht 


33 (19.5%) 


1,001-2,000 Baht 


39 (23.1%) 


2,001-5,000 Baht 


55 (32.5%) 


>5,000 Baht 


31 (17.8%) 


Living arrangement, n (%) 




Living alone 


18 (10.6%) 


Living only with spouse 


28 (16.5%) 


Living with children/relatives 


124 (72.9%) 


Duration of diabetes, years, mean (SD) 


10.3 (7.96) 


HbAlc, mean (SD) 


7.8 (4.95) 


Diabetes comorbidity, n (%) 




Hypertension 


1 18 (69.4%) 


Arthralgia/arthritis 


34 (20.0%) 


Coronary heart disease 


15 (8.8%) 


Kidney disease 


14 (8.2%) 


Cerebrovascular disease 


8 (4.7%) 



Abbreviations: SD, standard deviation; HbAlc, glycated hemoglobin. 



significant (^=2536.42, P<0.001), indicating appropriate- 
ness of the data for further factor analysis. Results revealed 
three factors with eigenvalues >1 ranging from 10.14 to 
1.27. Factor 1 included ten items (1, 3, 5, 6, 8, 10, 11, 12, 
14, 16), namely emotional and regimen-related burden. 
Factor 2 included four items (2, 4, 9, 15), namely physician- 
and nurse-related distress, and Factor 3 included three items 
(7, 13, 17), namely diabetes-related interpersonal distress. 
These components accounted for 59.63%, 7.67%, and 7.46% 
of variance, respectively, and all components accounted 
for 74.76% of the total variance. The factor loading of the 
17-items ranged from 0.62 to 0.88, with a statistical signifi- 
cance of P<0.001. The communality values ranged from 
0.59 to 0.86, indicating that all items were well reflected via 
their extracted factor. One item in the scale ("Feeling that I 
am not testing my blood sugars frequently enough") had a 
loading level >0.50 in more than one factor. This item was 
therefore moved to Factor 1 , where it had the highest loading. 



The reason for this move was that it was more directly related 
to the emotional burden of the diabetes regimen than physi- 
cian- and nurse-related distress, as has been suggested by 
previous studies (Table 2). 414 - 15 

Internal consistency 

Cronbach's alpha coefficients for all items of the Thai- 
DDS were 0.95, indicating the instrument was reliable 
for measuring diabetes-related emotional distress. The 
mean inter-item correlation for the Thai-DDS was 0.56 
(minimum =0.29, maximum =0.79) and item-to-total correla- 
tions ranged from 0.55 to 0.85. Cronbach alpha coefficients 
for the three subscales ranged from 0.85 to 0.96, indicating 
high internal consistency. Mean, standard deviation, item- 
total correlation, and "alpha if item deleted" for each item 
are presented in Table 3. 

Convergent validity 

Convergent validity of the Thai-DDS was examined 
using Pearson's correlation coefficient between the Thai 
DDS-17 and the Thai-GDS. Findings showed that the Thai- 
DDS had a significant positive association with the Thai-GDS 
(r=0.59, P<0.001) and the Thai-DDS subscales had signifi- 
cantly strong associations with the Thai-GDS (^0.43-0.59, 
P<0.001) (Table 4). As a result, the convergent validity of 
the Thai-DDS was confirmed. 

Test-retest reliability 

The intraclass correlation coefficient (ICC) with 95% 
confidence interval (CI) between scores of the two periods 
was 0.97 (95% CI; 0.93-0.99), indicating excellent stabil- 
ity. In addition, correlations of the three subscales between 
Time 1 and Time 2 were as follows: 0.98 (95% CI; 0.96-0.99) 
for diabetes-related interpersonal distress; 0.96 (95% CI; 
0.91-0.98) for emotional and regimen-related distress; and 
0.89 (95% CI; 0.75-0.95) for physician- and nurse-related 
distress. These results indicated that the 17-item Thai-DDS 
was stable over time. 

Discussion 

To our knowledge, this is the first study to translate and 
culturally adapt the original DDS-17 to a Thai version of 
the DDS in diabetic seniors and to evaluate its psychometric 
properties. Findings of the study demonstrate that the Thai- 
DDS is linguistically and culturally relevant to elderly Thai 
adults suffering from diabetes. In Stage 1 of the development 
of the Thai-DDS, a rigorous multi-stepped translation and 
back-translation process was undertaken that evolved into a 
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Table 2 Factor loadings of the 1 7-item Thai-DDS for the three extracted factors after PCA with varimax rotation (n= 1 70) 



Item 


Factor 
1 


2 


3 


Communality 


Factor 1: Emotional and regimen-related burden 










1 . Feeling that diabetes is taking up too much of my mental 


0.82 


0.19 


0.23 


0.76 


and physical energy every day 










8. Feeling that diabetes controls my life 


0.82 


0.25 


0.24 


0.79 


10. Not feeling confident in my day-to-day ability to manage diabetes 


0.81 


0.27 


0.24 


0.78 


14. Feeling overwhelmed by the demands of living with diabetes 


0.80 


0.25 


0.33 


0.81 


6. Feeling that 1 am often failing with my diabetes routine 


0.80 


0.34 


0.14 


0.77 


3. Feeling angry, scared, and/or depressed when 1 think about living with diabetes 


0.77 


0.23 


0.32 


0.75 


1 1 . Feeling that 1 will end up with serious long-term complications, no matter what 1 do 


0.74 


0.31 


0.25 


0.70 


12. Feeling that 1 am not sticking closely enough to a good meal plan 


0.70 


0.36 


0.30 


0.71 


1 6. Not feeling motivated to keep up my diabetes self management 


0.65 


0.32 


0.42 


0.70 


5. Feeling that 1 am not testing my blood sugars frequently enough 


0.62 


0.51 


0.14 


0.66 


Factor 2: Physician- and nurse-related distress 










9. Feeling that my doctor or nurse doesn't take my concerns seriously enough 


0.16 


0.84 


0.20 


0.77 


4. Feeling that my doctor or nurse doesn't give me clear enough directions 


0.35 


0.78 


0.12 


0.75 


on how to manage my diabetes 










1 5. Feeling that 1 don't have a doctor or nurse who 1 can see regularly 


0.31 


0.70 


0.31 


0.68 


enough about my diabetes 










2. Feeling that my doctor or nurse doesn't know enough about diabetes 


0.35 


0.67 


0.15 


0.59 


and diabetes care 










Factor 3: Diabetes-related interpersonal distress 










1 7. Feeling that friends or family don't give me the emotional support that 1 would like 


0.27 


0.14 


0.87 


0.86 


1 3. Feeling that friends or family don't appreciate how difficult living with diabetes can be 


0.29 


0.20 


0.85 


0.85 


7. Feeling that friends or family are not supportive enough of self-care efforts 


0.34 


0.33 


0.76 


0.79 


(eg, planning activities that conflict with my schedule, encouraging me 










to eat the "wrong" foods) 











Note: Values in bold represent the highest factor loadings. 

Abbreviations: DDS, Diabetes Distress Scale; PCA, principal component analysis. 



version that preserved the meaning and content of the origi- 
nal instrument. 28 ' 29 Our theory-based translation procedure 
(back-translation model) ensured equivalence and prevented 
bias while using the Thai-DDS in elderly Thai adults with 
diabetes. As we translated the instrument, no items required 
significant modification to fit the Thai cultural context, except 
for adding a nurse along with a doctor in items 2, 4, 9, and 1 5 
in the physician- and nurse-related distress component. 
In Thailand, diabetic patients cannot choose their own 
doctor, which could prove problematic with respect to the 
questions dealing only with physician-related relationships. 
Siripitayakunkit et al 30 identified that Thai nurses play a 
central role in improving quality of care for diabetic patients, 
particularly by promoting self-management and integrating it 
into a patient's lifestyle. Adapting an existing instrument for 
cross-cultural study not only requires appropriate language 
translation; of equal importance, cultural and environmental 
contexts need to be considered as well. 28 29 

For psychometric testing, the 1 7-item Thai-DDS demon- 
strated consistent factor structure, high internal consistency, 
good validity, and high test-retest reliability. The factor 



structure of the Thai-DDS differed from that of the original 
DDS in that the emotional burden and regimen-related dis- 
tress were included into the same factor. This discrepancy 
might be attributed to cultural differences of Thai seniors 
who perceive that living with diabetes requires lifelong 
treatment and self-management regimens, which might be 
closely related to emotional burden. Since most Thai seniors 
are poorly educated, have low literacy levels, and suffer from 
multiple chronic diseases, most depend on their families for 
social support and health care accessibility, both of which 
are significantly related to emotional well-being. 31 However, 
Polonsky et al 4 showed that the emotional burden (EB) and 
regimen-related distress (RD) aspects of the original DDS 
were highly correlated (^0.88), suggesting that the two sub- 
scales were not totally independent. It is not surprising that 
in some factor analysis studies, some RD factor items were 
grouped with the EB factor. 1416 It can be concluded that the 
Thai-DDS factor model in the current study had a structure 
similar to the original DDS- 1 7 and was able to meaningfully 
distinguish and measure three corresponding components of 
diabetes-related distress. 
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Table 3 Item statistics for Factors 1-3 of the Thai-DDS (n=l70) 


Item 


Mean 


SD 


Item-total 


a when item 








correlation 


deleted 


Factor 1 : Emotional and regimen-related burden (cc=96) 










1 . Feeling that diabetes is taking up too much of my mental 


2.31 


1.31 


0.79 


0.95 


and physical energy every day 










8. Feeling that diabetes controls my life 


2.23 


1.18 


0.83 


0.95 


1 0. Not feeling confident in my day-to-day ability to manage diabetes 


1.79 


1.12 


0.83 


0.95 


14. Feeling overwhelmed by the demands of living with diabetes 


1.85 


1.18 


0.85 


0.95 


6. Feeling that 1 am often failing with my diabetes routine 


1.79 


1.03 


0.80 


0.95 


3. Feeling angry, scared, and/or depressed when 1 think about 


2.09 


1.14 


0.82 


0.95 


living with diabetes 










1 1. Feeling that 1 will end up with serious long-term complications, 


2.12 


1.20 


0.79 


0.95 


no matter what 1 do 










1 2. Feeling that 1 am not sticking closely enough to a good meal plan 


1.70 


0.94 


0.81 


0.95 


1 6. Not feeling motivated to keep up my diabetes self management 


1.54 


0.84 


0.80 


0.95 


5. Feeling that 1 am not testing my blood sugars frequently enough 


1.42 


0.68 


0.74 


0.95 


Factor 2: Physician- and nurse-related distress (<x=85) 










9. Feeling that my doctor or nurse doesn't take my concerns 


1.21 


0.45 


0.55 


0.95 


seriously enough 










4. Feeling that my doctor or nurse doesn't give me clear enough 


1.24 


0.48 


0.64 


0.95 


directions on how to manage my diabetes 










1 5. Feeling that 1 don't have a doctor or nurse who 1 can see 


1.21 


0.51 


0.65 


0.95 


regularly enough about my diabetes 










2. Feeling that my doctor or nurse doesn't know enough 


1.23 


0.5 1 


0.60 


0.95 


about diabetes and diabetes care 










Factor 3: Diabetes-related interpersonal distress (a=90) 










1 7. Feeling that friends or family don't give me the emotional 


1.42 


0.83 


0.61 


0.95 


support that 1 would like 










1 3. Feeling that friends or family don't appreciate how difficult 


1.50 


0.90 


0.65 


0.95 


living with diabetes can be 










7. Feeling that friends or family are not supportive enough of self-care 


LSI 


0.84 


0.71 


0.95 


efforts (eg, planning activities that conflict with my schedule, 










encouraging me to eat the "wrong" foods) 











Note: a = internal consistency reliability. 

Abbreviations: DDS, Diabetes Distress Scale; SD, standard deviation. 



Internal consistency reliability was relatively high 
(ot^0.95), suggesting that reliability of the Thai version of 
the DDS was acceptable. This is consistent with recent results 
from the cross-cultural studies that found a relatively similar 
value of internal consistency for the DDS-17. 1416 

The Thai-DDS demonstrated evidence of convergent 
validity, supporting the hypothesis that a higher DRD 
score is associated with greater scores in depressive symp- 
toms. We found that the Thai-DDS was statistically and 
positively correlated to the Thai-GDS at a moderate level 
(r=0.59, P<0.001). This supports previous studies that 
showed that DRD is moderately associated with depres- 
sive symptoms. 1 - 41413 To prevent depression in diabetes 
patients, the importance of assessing DRD as part of the 
medical management of diabetes is therefore recommended, 
as recommended in previous studies. 1,415 However, some 
recent findings have suggested that high levels of DRD 



may not be significantly associated with major clinical 
depression. 9 - 22 DRD was found to be more strongly and 
independently related to behavioral and clinical measures 
of diabetes management than was depression. 9 Therefore, 
the need exists for initial screening for diabetes distress in 
diabetic patients in clinical settings. 

Test-retest ICC was high (0.97), indicating that over time, 
the Thai-DDS had good consistency of test results. This result 

Table 4 Pearson's correlation coefficients between the Thai- 



DDS and the Thai-GDS (n=l70) 



Scale 


Thai-GDS 


1 . Emotional and regimen-related distress 


0.54* 


2. Physician- and nurse-related distress 


0.43* 


3. Diabetes-related interpersonal distress 


0.59* 


Entire Thai-DDS 


0.59* 



Note: *P<0.00l. 

Abbreviations: DDS, Diabetes Distress Scale; GDS, Geriatric Depression Scale. 



Clinical Interventions in Aging 2014:9 



submit your manuscript | 



1359 



Dovepress 



Thanakwang et al 



Dovepress 



was greater than that found in the Norwegian DDS version 
(M). 76). 15 This discrepancy may be due to the fact that the 
study used a 2 week period between the two measures of 
test-retest; respondents might have remembered their first test 
responses, thereby leading to over-estimation of reliability. 21 
There are some limitations to the current study that should 
be noted. First, since the sample was not randomly selected 
and was collected only in diabetes outpatient clinics of four 
community hospitals, generalization of the findings is limited. 
Second, study results might have been limited by a response 
bias by participants responding in a socially desirable manner 
(ie, answering the DDS questions on interpersonal distress was 
easier for elderly participants who were interviewed while sur- 
rounded by family members). Many studies on social desirabil- 
ity and culture have shown that populations from collectivistic 
societies such as Taiwan tend to respond in more socially desir- 
able ways compared to more individualistic societies. 32 Future 
use of the Thai-DDS should consider conducting a concurrent 
social desirability test to confirm that the scores on the scale 
are not biased in a socially desirable manner or influenced by 
significant others. Third, this study did not test the discriminant 
validity of the Thai-DDS. Thus, it may be premature to claim 
that this instrument can differentiate between diabetes patients 
in distress from those who are not. Fourth, construct validity 
using confirmatory factor analysis (CFA) has not yet been 
conducted. Further psychometric testing of the Thai-DDS using 
CFA would be of value in the future. Finally, the small sample 
size used to evaluate test-retest reliability may have affected 
the results of the stability evaluation of this instrument; users 
of the instrument should exercise caution with its use. 

Conclusion 

The Thai version of the DDS provides satisfactory results 
with respect to the process of translation and cultural adapta- 
tion and has acceptable psychometric properties. It allows 
for the assessment of diabetes-specific distress in elderly 
patients and has an advantage of being easy to use in both 
clinical and research settings. 
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